1. Let R = AΓ[{Λ }fLi] be a polynomial ring over a field K. Assume that it is graded by assigning to each variable Λ f a natural number, vt^Λ,) = w i e N, and then assigning
The following result makes use of some elementary commutative algebra.
(
1.1) THEOREM. Let I be the ideal of R generated by a collection of polynomials, {fβ(A)}β^τ c R. Let f β (A) be the leading homogeneous form of fβ(A) with respect to the above grading; let J be the homogeneous ideal generated by {f β (A)} β €ET . If Z(J) = {(0,...,0)}, then Z(I) is a zero-dimensional variety.
Proof. Since Z( J) = {(0,... ,0)}, the Nullstellansatz implies that yfj, the radical of /, satisfies Thus, for each i e {1,2,..., N}, there exists anw^N such that Λ™' G /. The sequence {Λf 1 ,..., Λ%"} forms a regular sequence (in any order). Let Σί,(Λ)*,(Λ)-0.
ί = l
Let w be the weight of the highest weighted terms that appear on the left-side (before cancellation). We write where w(£,) = w(^) = w -m i w i > w(^). We claim there exists a skewsymmetric set 0L lJ (A) G R such that
for each /, 1 < i < k. We proceed by induction on w. Since
there is a skew-symmetric set of homogeneous polynomials {Vij}i<ij<k c R such that Since / is an ideal in a polynomial ring, this implies that dimension (/) = 0 which completes the proof of the theorem.
2. We now apply this algebraic result to differential equations. Let K be a field of characteristic zero.
be an Muple of non-negative integers. Let F be a field extension of
In both of these examples, the verification is a trivial observation concerning degrees. Other examples can easily be constructed. be algebraically independent over K(t). Let Z, = λ^> + Lj^Aft*.
We view as a solution of the system of polynomials where these polynomials are defined as follows by a polynomial of strictly smaller weight, it follows that f k (A) e / where / is the homogeneous ideal generated by the leading forms F k (A) of the polynomials F k (A) 9 (2.6). Since G is (N l9 ..., N r ) -PF over K, the algebraic closure of K, implies that where / is the ideal of R generated by the f k (A). Clearly then Z(J) = {(0,..., 0)} and Z(/) is zero-dimensional.
= £ f k (A)t\ the hypothesis that
3. As in the case of Harris-Sibuya [3] , [4] , we utilize a homomorphism of differential rings to obtain our main result. 
Proof of Theorem. The map

Θ:F-+F[[t]]
defined by
has been studied by Robba [5] . It is an injective homomorphism of differential rings:
Since 4. The method above has wider applications than those given above although in most cases the conclusions that can be immediately drawn are significantly weaker than the conclusions of Harris-Sibuya. . Since y λ and y 2 are algebraically dependent, the desired conclusion follows.
It is clear that in the above treatment, the role played by the linear differential operator is to provide recursions (as in (2.5)) having the properties that they are polynomial in nature and they reduce the given weight (the weight being dictated by the algebraic relation satisfied by the solutions). In particular, no special use was made of the linearity of the recursion in (2.5). and if Λ* = ΛφΛf Λ£ is a monomial of Q* then (4.3) REMARK. It follows from the above discussion that the hypothesis of (3.1) and (4.1) that y ι satisfies a linear differential equation over K can be replaced by the weaker hypothesis that the y t are weighted monic over K.
Finally, it is not difficult to extend the above results to solutions of certain overdetermined systems of partial differential equations.
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